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(54) RADIATION IMAGING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To extend the dynamic 
range through arithmetic processing of a digital 
conversion signal in a radiation measurement apparatus. 
SOLUTION: A radiation imaging apparatus employing a 
flat panel sensor 16 having a one— dimensional or two- 
dimensional radiation detection pixel matrix is provided 
with: a data collection apparatus 18 for extracting a 
sensor output corresponding to each pixel; and an image 
processor 1 9 for using an output of a steady-state 
region when the extracted sensor output is not 
saturated or overflown, calculating an estimate output in 
the saturated or overflown region from signals in the 
building or an attenuated region of sensor outputs before 
and after the occurrence of the saturation or overflow, 
and combining the steady-state output with the 
estimated output to produce image data. 




* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A radiation photographing device characterized by comprising the following using one 
dimension or a flat panel sensor which has a two-dimensional radiation detection picture element 
matrix. 

A data collection device for taking out a sensor output corresponding to each pixel. 
In the state where it is not saturating or overflowing, a sensor output by which picking 
appearance was carried out [ aforementioned ]. While saturating or overflowing using an output 
signal of the constant region, An image processing device for presuming a value of a true output 
signal in the field concerned saturated or overflowed from a standup of a sensor output before 
and behind the saturation or overflow, or a signal of a decay area, compounding these regular 
output signals and presumed output signals, and creating image data. 

[Claim 2]The device according to claim 1, wherein said data collection device is what collects 
instantaneous values at the specification time of at least 1 until just before saturating or 
overflowing from the time of the standup start as a standup signal of said sensor output. 
[Claim 3]The device according to claim 1 being what collects instantaneous values at the 
specification time of at least 1 until said data collection device serves as output zero from from 
as a signal of a decay area of said sensor output immediately after said saturation or overflow 
finishes. 

[Claim 4]Said image processing device by applying a predetermined coefficient which becomes 
settled as a function of lapsed time from a standup or attenuation start time in an instantaneous 
value at said specification time, The device according to claim 2 or 3 being what presumes a 
value of a true output signal in saturation concerned or an overflow area. 
[Claim 5]Said image processing device by replacing said presumed output signal of the field 
concerned in a pixel which produced saturation of said sensor output, or overflow by a false 
signal outputted in the field concerned, A device of Claims 1-4 being what uses as a true pixel 
output, compounds with an output signal of a constant region in a pixel which is not saturated or 
overflowed, and creates a frame image given in any 1 paragraph. 

[Claim 6]A device of Claims 1-5 being what performs Image Processing Division in which said 
image processing device amends a picture photoed separately using image data produced by 
compounding said regular output signal and a presumed output signal given in any 1 paragraph. 
[Claim 7]The device according to claim 6 being what performs amendment which reduces the 
afterimage using image data produced by compounding in photography last time for every 
corresponding picture elements when a picture photoed separately includes an afterimage of a 
taken image last time. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]About medical use or an industrial use radiation photographing device, if 
this invention is specified more, in the X-rays equipment using a flat panel sensor, it relates to 
the method and device to which a dynamic range is expanded. 
[0002] 

[Description of the Prior Art]In recent years, the flat panel sensor (it omits the following 
"sensor") which changes incident X ray into electronic data directly attracts attention as a 
detection means of X-rays equipment, and it is spreading. However, although the X ray detection 
range of a sensor (dynamic range) is not so wide, The comparatively weak X-ray irradiation what 
is called in "fluoroscopy photography" for X dose which penetrates analyte and reaches a sensor 
to pinpoint an imaging site, By the case which can be set "usually taking a photograph" where it 
is usually based on strong X-ray irradiation, it will differ greatly and also in photography, will 
usually differ greatly according to the part of analyte. [ of after that ] 

[0003]In order to change all X doses with a significant sensor into an output, when setting it as 
the range with comparatively few X doses, an output will be in saturation or an overflowing state, 
and it becomes impossible then, to specify X dose which exceeds the setting-out detection 
range. Even if it detects the range of comparatively high X dose, the dynamic range of the 
picture signal which the linearity of the sensor output and the multiplier system digitized 
conjointly with the bad thing becomes narrow, and an exact roentgenography picture is no longer 
acquired. 

[0004]Therefore, in the conventional trial in which it is going to expand radiation, especially the 
dynamic range of roentgenography, in meaning expansion of the dynamic range of the 
amplification value of a sensor output, expand the analog input range of an A/D converter 
(dynamic range), but. In order to expand the dynamic range of the sensor output as a primitive 
analog signal itself, by the X ray flat panel sensor which used the TFT element, enlarging 
capacity of the capacitor for signal-charge accumulation of each element (pixel) is performed, for 
example. 
[0005] 

[Problem(s) to be Solved by the Invention]The structure of a common X ray flat panel sensor is 
surveyed by draw i ng 1 here, and the meaning of the above-mentioned dynamic range expansion 
is examined. First, in the section for the stroke matter shown in dra\A^ing 1 (a) a sensor, The glass 
substrate 1, the charge collecting electrode 2 laminated on the substrate 1, and the photo- 
conductor film 3 which consists of amorphous selenium membrane or a Cd(Zn) Te film, It has the 
stratification which consists of the surface electrode 4, and the capacitor 5 and the TFT 
transistor 6 are locally formed between the substrate 1 and the charge collecting electrode 2. 
While facing to the surface electrode 4 by which the photoelectron was excited and positive bias 
was carried out to it from the photo-conductor film 3 when the X-rays which penetrated analyte 
entered into the surface electrode 4 of this sensor structure, an electron hole is stored in the 
capacitor 5 toward the charge collecting electrode 2. 

[0006]As the stored electric charge being shown in picture-element-matrix arrangement and an 



electric diagram (b), In response to the gate energization signal emitted one by one, from the 
drive controller 7 incorporated into the sensor, the stored charge of the capacitor 5, It takes out 
from the sauce of the TFT transistor 6, and this is compounded as a time series signal by the 
multiplexer 8, and also after amplifying with the amplifier 9. A/D converter 10 is supplied, and 
this A/D conversion data is sent out to the data collection and the image processing device 
besides a sensor. 

[0007]In the above sensor structures, it will make size of each element greatly and expensive 
that it is going to expand a dynamic range until an A/D conversion is carried out. Especially the 
thing that pixel size becomes large superficially means the fall of the resolution of a taken image. 
In the method of enlarging capacity of the capacitor for signal-charge accumulation of each 
element, prehension of an electrostatic noise, etc. have the fault that the noise component 
accompanying the increase in capacity increases. 

[0008]Therefore, when photoing a medical-application X-ray picture after all with the 
conventional narrow dynamic range, for example it sees about the thorax of the human body 
shown by the mimetic diagram of dravyin^^^^ are easy to pass X-rays, and the pulmonary area 
parts 11a and lib have large signal quantity, and are a part which is easy to overflow, but. It can 
be said that the spine part 12 and the abdomen 13 are parts which are hard to overflow that it is 
hard to pass X-rays since there is little signal quantity. However, it means that a S/N ratio is 
small that there is little signal quantity in the spine part 12 and the abdomen 13, therefore it 
serves as a field where diagnosis is difficult. 

[0009]Then, if it is going to take a photograph for the purpose of the picture for pulmonary area 
diagnosis, X line affair, an amplifier gain, etc. which a pulmonary area part does not overflow must 
be set up. The picture photoed by such a method is suitable for diagnosis of a pulmonary area 
part, though natural, but sufficient signal quantity does not enter but it becomes impossible to 
use it for diagnosis of those parts about the abdomen and spine part which were photoed 
together. 

[0010]On the other hand, when it is going to photo the picture for diagnosis of an abdomen or a 
spine part, X line affair, an amplifier gain, etc. which were conversely suitable for these parts 
must be set up, the pulmonary area part photoed together will overflow shortly, and it will have 
the fault that this pulmonary area part cannot diagnose. 

[001 1]Therefore, expansion of the dynamic range of an A/D-converter input with which the 
purpose of this invention has the above problems in an apparatus for measurement or radiation, 
It is going to expand a dynamic range effectively by data processing of a digital conversion signal, 
without performing the increase in capacity of the capacitor for signal-charge accumulation of 
each element. 
[0012] 

[Means for Solving the Problemjin a radiation photographing device using a flat panel sensor by 
which this invention has one dimension or a two-dimensional radiation detection picture element 
matrix in order to solve above-mentioned SUBJECT, A sensor output by which picking 
appearance was carried out [ aforementioned ] to a data collection device for taking out a 
sensor output corresponding to each pixel in the state where it is not saturating or overflowing. 
While saturating or overflowing using an output signal of the constant region, A value of a true 
output signal in the field concerned saturated or overflowed is presumed from a standup of a 
sensor output before and behind the saturation or overflow, or a signal of a decay area, A 
radiation photographing device provided with an image processing device for compounding these 
regular output signals and presumed output signals, and creating image data is constituted. 
[0013]In one embodiment of this invention, said data collection device collects instantaneous 
values at the specification time of at least 1 until just before saturating or overflowing from the 
time of the standup start as a standup signal of said sensor output. 

[0014]In another embodiment of this invention, as a signal of a decay area of said sensor output, 
said data collection device collects instantaneous values at the specification time of at least 1 
until it becomes output zero from from, immediately after said saturation or overflow finishes. 
[0015]another operative condition of this invention — said image processing device presumes a 
value of a true output signal in saturation concerned or an overflow area by setting like by 



applying a predetermined coefficient which becomes settled as a function of lapsed time from a 
standup or attenuation start time in an instantaneous value at said specification time. 
[0016]In another embodiment of this invention, said image processing device, By replacing said 
presumed output signal of the field concerned in a pixel which produced saturation of said 
sensor output, or overflow by a false signal outputted in the field concerned, It uses as a true 
pixel output, it compounds with an output signal of a constant region in a pixel which is not 
saturated or overflowed, and a frame image is created. 

[001 7] According to composition of above-mentioned this invention, a sensor output in the state 
where it is not saturating or overflowing. While saturating or overflowing using an output of the 
constant region, A presumed output in saturation concerned or an overflow area is computed 
from a standup of a sensor output before and after the saturation or overflow arises, or a signal 
of a decay area. Since it is what compounds these regular outputs and presumed outputs and 
creates a picture signal, conventionally, abstracted DETA ** significant to saturation or an 
overflow area of a sensor pixel output is obtained, and a dynamic range expands only the part 
substantially. 

[0018]In further application gestalt of this invention, like the above, picture element data 
currently surveyed and picture element data presumed as a true pixel output can be 
compounded, and Image Processing Division for amending a picture photoed separately using all 
the picture element data in one frame reproduced precisely can be performed. For example, a 
thing for which degradation of sensor sensitivity by an X-ray irradiation history of (1) past is 
presumed, and a false image (afterimage) is amended, (2) It is Image Processing Division by DSA 
(Digital Subtraction Angiography: background erasing processing of an angiographic image), and 
(3) energy subtraction, etc. 

[001 9] About the above (1), last time in a frame image, redundancy of an afterimage is based on 
sensitiveness deterioration based on residual-charge distribution of a sensor pixel according to 
X-ray irradiation intensity to a sensor, and in order to perform this amendment, the last 
irradiation-X-ray distribution must understand it thoroughly. If information about true value of a 
sensor pixel which produced saturation or overflow is not restored by above-mentioned Image 
Processing Division, amendment of this portion cannot be performed but afterimage elimination 
amendment as the whole frame image becomes impossible. Although difference of a picture of 
two sheets is taken and a new picture is created also in Image Processing Division of the above 
(2) and (3), It is clear that a processing picture which it was combined after even a picture of 
one sheet presumed those true pixel values, and ****** it, and expects it if a pixel of a 
considerable number causes overflow is not acquired. 
[0020] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described. In drawing 
3, it is the X ray flat panel sensor (it calls for short the following "sensor") by which equips an 
X-ray tube with 14, the bed was equipped with 15, and the bed lower part was equipped with 16, 
and this sensor 16 detects the X-rays which penetrated the photographic subject on the bed 15, 
and generates amplification and the digital output by which the A/D conversion was carried out. 
The digital output from the sensor 16 is supplied to the data collection device 18 in the data 
processing means 17 as a picture signal, and the collected picture signal with the image 
processing device 19. Creation of the image data based on composition with calculation, and a 
calculation output and a regular output of the presumed output in above-mentioned saturation or 
overflow area is presented. The image processing device 16 performs offset correction of image 
data, correction by sensitiveness, and other picture amendments obligatorily again, and the 
picture acquired by this is displayed by the monitor 20, 

[0021] Since generating of X-rays, and read-out from the sensor 16 and operation of the data 
processing means 17 have fixed relation, those operations are controlled by the control means 
21 in generalization. Therefore, X-ray tube 14 is energized by the high tension from the high 
voltage generator 22 controlled by the control means 21. 
[0022] 

[Example]Next, in order to presume the value of the overflow area of a sensor output by the 
above-mentioned system configuration with reference to draMQg_4. working example calculated 



using the afterglow output which comes out of a sensor just behind the field is described. Since 
a camera station is pinpointed, for example in the X ray pulse fluoroscopy which performs 
photography of 30 frames (30 pulses) in a cycle of 2 to 3 seconds, dra\A/ing 4 (a) shows the X ray 
pulse waveform which follows in footsteps ideal for the X ray energization voltage pulse of the 
rectangular shape impressed, or this here. 

[0023]The inside of the sensor picture element matrix which received the first pulse irradiation 
among two X ray pulses which showed drayy|n^ 4 (a) drayy^i^^^^ 4 (b), For example, it is shown as 
what the sensor output of the pixel J corresponding to a human body pulmonary area part 
overflowed the overflow level 23, and the sensor output of the pixel Q corresponding to a spine 
part or an abdomen did not overflow among the sensor picture element matrices which received 
the 2nd X ray pulse exposure. Although the sensor output of the overflow pixel J has the signal 
25 of an afterglow field with the inclination shape according to the size of the true constant 
region (flat peak part) 24, the false signal 24a in an overflow level part cannot be said to be 
significant information, and cannot be adopted as image data. 

[0024]When it arranges as a frame image, whether the signal overflowed or not, When most read- 
out pixel signal groups from the sensor which should form continuation area are taking out the 
signal near [ like this false signal 24a ] an overflow level, the pixel signal in this group is 
processed as an overflow signal. The sensor output which was not overflowed is adopted as it is 
like the pixel Q in the 2nd X ray pulse exposure in this case considering the signal of the 
constant region (flat peak part) 24b which is 23 or less overflow level as image data. 
[0025]The false signal 24a in the overflow level part in the overflowing pixel J cannot be said to 
be significant information though natural, and it cannot be adopted as image data. However, the 
inclination shape of the signal 25 of the afterglow field following this has the true size and 
correlation of the constant region (flat peak part) 24 with the time width of an overflow region 
(false signal 24a). If it adds, the afterglow output of a sensor is measured without overflowing, 
since it is far smaller than a true constant region, and shows the size of the afterglow itself 
correctly. Therefore, it is clear the measured value s to be used as significant information about 
the size of the true constant region which has become the requisite which brings about the 
afterglow. 

[0026] Since it becomes settled in general and is connected the time width of an overflow region 
also with the inclination shape of the afterglow area signal 25 by X-ray irradiation conditions, 
even if it treats in constant, it cannot interfere, and the operation of the image data of an 
overflow area can perform only the value of the afterglow area signal 25 as a variable on 
parenchyma. The correlation with the afterglow field of a signal and a constant region is 
searched for from the conversion method established in prior measurement and analysis. With 
reference to the overflow pixel J of drawing 4 (b), from the inclination of the afterglow area 
signal 25. At the end time of overflow (false signal 24a), the instantaneous value of two or more 
pieces is preferably extracted by the condition the value V1 of the inclination point after tOO to 
tOI ms progress, the value V2 of the inclination point after t 02-millisecond progress, and and 
at least one piece is used for it at conversion of a true constant region value. 
[0027]The conversion table of a true constant region value to time delay (namely, lapsed time 
after the overflowing end of constant region) another sampling instantaneous value shown in 
drawing 5 is memorized by the image processing device, for example, Processing which compares 
the value of the larger one with the table, and outputs it as a true constant region value with a 
corresponding reduced property (A, B, C ..) among the sampling instantaneous values of two or 
more pieces from an afterglow part mentioned above is performed. Therefore, the instantaneous 
value adopted is VI (>V2) among V1 shown in draM^^ 4, and V2. however, if it is the value which 
the first sampling value V1 overflowed and the following sampling value V2 is not overflowing, it 
continues further — I will come out — V3 and V4 — these V2 is adopted on condition of a thing 
large more naturally than 

[0028]As another conversion method, from a coefficient-time delay curve as shown in drayyjng 6, 
it asks for the coefficient C (t) in the time delay tOI which measured the instantaneous value, 
t02, and and hangs on the value (drawing 4 VI) of the larger one among the instantaneous 
values which are not overflowing this, and this result is adopted as true value. This coefficient C 



(t) is the coefficient graph calculated from the table mentioned above. 
For example, it can approximate by a quadratic. 

On the contrary, the table of drawing 5 computes true value (value presumed) by multiplying a 
sampling instantaneous value by the coefficient obtained as a function of time by the statistical 
procedure of an experimental result, and is created also by carrying out the list display of the 
value. 

[0029]Like the above, it can carry out, each image data of the field which the sensor output of 
roentgenography did not overflow, and the overflow area called for by an operation can be 
compounded, filtering can be performed further preferably, and the roentgenography picture of 
one sheet can be acquired. This image composing (one frame) is obtained by one photography, 
and moreover the number of it is one and it can use all the photoed parts for medical diagnosis. 
[0030]Drawing 7 shows the operating sequence of the X-rays equipment (drawing 3) which 
adopted the dynamic range expansion method by the above-^mentioned principle. First, at a step 
(1), from X-ray tube 14, it irradiates with X-rays and analyte is photoed. In the following step (2), 
about the data processing means 1 7 and the X ray disregard level by the monitor 20, perform 
correction by sensitiveness with the offset control about the usual constant region, and in a step 
(3). The pixel which is more than a value (overflow level 23) with the constant region of an X ray 
detecting signal is judged with the overflowing pixel. 

[0031]In a step (4), the signal quantity of the actually overflowed field is presumed by calculation 
from the afterglow signal about the overflow pixel judged at the step (3). In [ compound the 
estimated calculation value calculated from the signal data of a pixel which is not overflowed, 
and the overflowing afterglow data of the pixel in the following step (5), create the picture of one 
sheet, and ] a step (6), This image composing is considered as a display or a film output, or it 
saves as image data. 

[0032]As mentioned above, although the point estimate which should turn into a constant region 
value of an overflow pixel using the afterglow output of a sensor was calculated in explanation of 
working example. Performing same estimated calculation also has intention of this invention 
using the decay area of the X-rays itself by which pulse irradiation is carried out besides this 
afterglow output as data of the attenuation (falling) field just behind overflow or a saturation 
region. Drawing 8 (a) is an X ray wave form chart at the time of falling to the X ray pulse in pulse 
fluoroscopy itself intentionally (decay area), and forming 26 in it, for example. 
Drawing 8 (b) shows the state where the output square wave from a sensor which hardly emits 
an afterglow output (decay area) declines in connection with falling of an X ray pulse, by itself. 
(But distinguishing an afterglow or attenuation of X line does not necessarily have an exceptional 
meaning, and if it is a signal which it can grasp notably as a decay area signal, it can use for an 
operation.) 

[0033]The decay area 26a of the pixel output 27 which produced overflow in drayy^^^^^ 8 (b), The 
decay area 26b of the pixel output 28 which overflow did not produce is compared, the decay 
area 26a can have the inclination which serves as an acute angle according to the size of the 
true overflowing constant region value 29, can carry out it as above-mentioned, and a clear 
passage can use it for presumption of the true constant region value 29. 
[0034]The same operation can be performed also about overflow of a sensor output, or the 
standup signal in front of a saturation region. However it may make the reading speed of TFT of 
each pixel high-speed, the standup curve from zero certainly exists microscopically, and a 
standup can be intentionally formed also in an X ray pulse. Dravyi^n^^ 9 (a) shows the rectangular 
wave shape substantial X ray pulse which has the starting point t1 and the terminal point t2 by 
the 1st pulse, for example, and drayyin^ 9 (b) is the pixel output which received the X ray pulse, 
and it shows what was not overflowed, and the overflowing thing. 

[0035]In draWmg 9 (b), these pixel outputs based on a sensor function, respectively, Have the 
standups 32a and 32b and the latter standup 32b has the inclination which becomes sudden 
according to the size of the true overflowing constant region value, It is the same as the case 
where a decay area is used that a true constant region value can be presumed using the 
instantaneous value in the arbitrary lapsed time tf from the time of a standup start. 
[0036]According to the further embodiment of this invention, like the above, Image Processing 



Division for amending the picture photoed separately using all the picture element data in one 
frame compounded and reproduced precisely is performed so that the picture element data 
presumed as a true pixel output may be included. For example, the thing for which degradation of 
the sensor sensitivity by the X-ray irradiation history of (1) past is presumed, and a false image 
(afterimage) is amended. (2) It is picture amendment by DSA (Digital Subtraction Angiography: 
background erasing processing of an angiographic image), and (3) energy subtraction, etc. 
[0037]Drawing 10 ****s the step which reduces and amends the afterimage by the saved data 
concerned for every corresponding picture elements, when the afterimage of the frame image by 
photography has lapped with the photoed frame image data last time about the above (1). (a) is 
an output wave of the sensor pixel which produced overflow in the 1st photography, and only the 
raw picture (b) which is a grade which the pendulum 33 of the photographic subject for [ then for 
example, ] an experiment as it is (metronome) understands barely is acquired. 
[0038]Then, while restoring a frame image (c) using overflow processing of this invention 
(composition) and saving the data of the frame image, the position of a metronome can be 
shifted on the left-hand side of a figure, and next photography (adjusted so that overflow might 
not arise here) is performed. Afterimage (pendulum of metronome) 33' of the saved frame image 
concerned has lapped with the data of the frame image (d) by photography as a false image this 
next time. 

If the afterimage is reduced by the saved data concerned for every corresponding picture 
elements, what restored the object image of photography correctly next time can be obtained as 
an after-amendment picture (e). 

[0039]The past X-ray irradiation history remains in a solid X-ray detector as a sensitivity change 
as the above-mentioned false image compensation process was mentioned above, and moreover, 
the change (sensitiveness deterioration) mathematizes the general fact of recovering according 
to a quiescent period, and is performed by performing the following expression processings in an 
image processing device. However, many following formulas are approximate expressions in a 
certain kind of typical flat panel type sensor. 

mu, tau, and gamma are the constants resulting from the sensor. 

[Formula 1 (the rate of sensitiveness deterioration immediately after the 1st photography: 
calculation of 

p^^^=gamma-munu^/(mu nu+tau) - (1-Exp {.1 and (munu^+tau) t^} p^e" ^-^ 
(munu^+tau) t^}) 

- However, they are a rate of sensitiveness deterioration in front of photography of pre=1 
time, the X-ray irradiation time of t^= the 1st photography, and an exposure dose of nu^= the 1st 
photography. 

[Formula 2 (the rate of sensitiveness deterioration in front of the 2nd photography: Q2.pre 
sensitivity : calculation of eta2 p^^)] 
Q2.pre=Ql.post Exp {- tau-T^.2^ 

Lapsed time to the ^^^2pre'^'^'~^2pre~^ however T^.2= photography 1-2 (X ray quiescent period) 
[Formula 3 (false image amendment by the 1st taken image of the 2nd taken image)] 
P2.Cal=P2.0r/st ExpHau-T ^ .2I 

- However, they are a pixel value after P2Car image amendment, and a pixel value before 
'^2 0rg^ ^^^^^ image amendment. 

[0040] After [the 1st photography ] the above formulas 1-3, degradation of the sensor 
sensitivity in front of the 2nd photography can be presumed, and the false image in the 2nd 
photography can be amended using the point estimate. The reliance on [ in / in the 1st time of 
the number of times of photography and the 2nd time / correction calculation ] expedient loves, 
there is, can replace with N-1 and N the number-of-times values 1 and 2 shown with the 



number of suffixes of the element in these formulas in a substantial seriography, respectively, 
and can amend the false image of the 3rd henceforth (the Nth time). 

[0041 ]In this way, in order to perform amendment by the above-mentioned general formula 
thoroughly, the last irradiation-X-ray distribution must be known thoroughly. If the information 
about the true value of the sensor pixel which produced saturation or overflow is not restored by 
above-mentioned Image Processing Division as point **, it is because amendment of this portion 
cannot be performed but the afterimage elimination amendment as the whole frame image 
becomes impossible. In this point, it is clear that the image defect of photography can be 
amended next time using all the picture element data in one frame reproduced precisely which 
contains the picture element data currently surveyed and the picture element data presumed as 
a true pixel output like the above in this invention. 
[0042] 

[Effect of the Invention]As stated above, the apparatus for measurement or radiation of this 
invention. Without performing expansion of the dynamic range of an A/D-converter input, and 
the increase in capacity of the capacitor for signal-charge accumulation of each element, by 
expanding a dynamic range effectively by data processing of a digital conversion signal, although 
a precise and clear picture is acquired, it can do. It is also clear that the image data compounded 
with the dynamic range expanded using the device of this invention is saved, and it can use 
effective in various picture amendments. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ijlt is a figure showing the structure of a common X ray flat panel sensor in the 
picture-element-matrix arrangement and the electric circuit (b) along the section (a) and 
substrates face for stroke matter. 

[Drawing 2^^^^ is a mimetic diagram at the time of photoing a medical-application X-ray picture 
about the thorax of a human body. 

[Drawing 3llt is a diagram showing the equipment configuration for performing roentgenography 
using the dynamic range expansion principle of this invention. 

[Drawing 4]The principle of this invention is used to the pixel which the sensor output 
overflowed in connection with the X ray pulse sequence (a) and it at the time of performing X 
ray pulse fluoroscopy, It is a figure showing pixel output waveform (b) which drew the mode 
which catches the afterglow output and is used for an operation with the pixel which a sensor 
output did not overflow. 

[DraM^^ 5]It is a conversion table of a true constant region value to the sampling instantaneous 
value classified by time delay. 

[Drawing 6]It is a figure showing the coefficient-time delay curve for calculating the coefficient 
by which a sampling instantaneous value should be multiplied. 

[Dravym^^^ 7jlt is a flow chart which shows the operating sequence of the X-rays equipment which 
adopted the dynamic range expansion method of this invention. 

[DraM^^ 8jlt is a conversion table for calculating the true value of an overflow area from an 
afterglow output sampling value using the dynamic range expansion principle of this invention. 
[Drayying 9lThe principle of this invention is used to the pixel which the sensor output 
overflowed in connection with the X ray pulse sequence (a) and it at the time of performing X 
ray pulse fluoroscopy, It is a figure showing pixel output waveform (b) which drew the mode 
which catches the standup signal and is used for an operation with the pixel which a sensor 
output did not overflow. 

[Draw data of the frame image which compounded the true pixel output at the time of 

overflowing and the pixel output which was not overflowed in the image processing device is 
saved, When the afterimage of the saved frame image concerned has lapped with the frame 
image data based on next photography, the step which reduces and amends the afterimage by 
the saved data concerned is ****ed for every corresponding picture elements. 
[Description of Notations] 

14 X~ray tube 

15 Bed 

16 X ray flat panel sensor 

17 Data processing means 

18 Data collection device 

19 Image processing device 

20 Monitor 

21 Control means 

22 High voltage generator 
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